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Exercise /.1

Q1. Write the vectors PQ in the form xi +yj.

(i) P(2.3) . Q(6.-2)

Solution

PQ (6.-2) — (2,3)

(61-2 ) - (2i +3j)

6i-2j - (2i +3j)

6i - 2j -2i -3j

41 - 9

(i) P(0.5), Q(-1,-6)

Solution

-

PQ = [-1,-6)-(0.5)
(-1-0, -6-5)
(-1,-11)
i-11j

(

Q2. Find the magnitude of vector of U.

()  U=2i7

Solution
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We are given

> Ul = 2i-7j

= J@2P2 + (-7 =Va+49 =53

(i) U= 4]

Ul = V()2 + (1) = V2

(i) U=[3,.-4]
= |gl = 3i+ (—4!)
= U] =B+ (=47
=9+ 16

= V25
=5

Q3. WU=2i-7j, V=i-6jand W = -i+j . Find the following vectors.

() U+V-W (i) 2U-3V+4W (i) U+ V+-W
Solution
() U+V-W

= (2i-7) )+(i-6)) — (-i+])
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(i) 2U-3V+4W
= 2(2i-7) )-3( i-6j) + 4( -i+j)
= 4i-14j -3i+18j — 4i+4 j
=4i-3i-4i-14j+18j+4)

= -3!_+8]

(i) U+ V->W
= 2(20r7) 1+ 3 (i-6]) = 3 (%)
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Q4. Find the sum of vectors AB and CD, given the four points, A(1,-1), B(2,0),
C(-1,3) and D(-2,2).

Solution
We find AB and CD
AB = (2,0) - (1,-1)
=(2-10+1)

= i4] e 1)

Now CD = (=2,2) = (=1,3)
= (-2+1,2-3)

=W e 2)
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Adding (1) and (2)=
AB + CD = ( i+j)+( - i-j)
= |= ¥

= 0 (null vector)

Q5. Find the vector from the point A to the origin where AB = 4i-2j and B is the
point (-2,5)

Solution
AB =P.Vof B-P.Vof A
= PVofA=PVofB-AB
= (-2,5) - (4i-2))
= - 2i+5) - 4i+2j

P.V of A = - 6i+7]
Now vector from the ongin

HO = (0,0) - (=6,7)

= 6i - 7j

Qé. Find a unit vector in the direction of a vector given below.

() ¥=2i-j

Solution
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1
() V=si-

1 V3
V| = ('E')2 +: (T')2

= ]

Let U be the required unit vector

v
Then Q_-E
- uy=2-_2 -
. 1
1. V3
9.-21'2!,
=31
(@ ¥=-71-2)
ﬁ - V4

Let U be the required unit vector

Then = =
= |V
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Q7. If A, B, C are respectively the points (2,-4),(4,0) and (1,6). Use vector

method to find the co-ordinates of the point D if:

I ABCD is a parallelogram ii. ADBC is a parallelogram
Solution
i) Let the co-ordinates of D are (x, y).s
D l

ABCD is a pcrallelogram
= AB =DC
= (4,0) - (2,-4) = [(1.6) - (x. y)]
(4-2,0+4) = [(1-x,6-y)]

On comparing unit vectors

= I-X = 4-2 6y =4
-X=2-| -y=4-6
X = -] Yy =2

so the co-ordinates of D(-1,2)

(ii) Let the co-ordinates of D are (x,y).
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AD = (Il and AD || CD
= (xy)-(2-4) = (4,0) - (].6]
[(x-2).(y+4) = [4-1,0-6]
On comparnng
X-2=3 yt4 =-6
X=3+2 y = -6-4
X=5 y =-10

- D(S5,-10)

Q8. IfB,C and D are respectively (4,1),(-2,3) and (-8,0). Use vector method to

find the co-ordinates of the point.

(i) A if ABCD is a parallelogram. (ii) Eif AEBD is a parallelogram.

Solution
(i) Let A = (x,y)

) (.
AB = DC AB I DC
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-

Now AB = DC
= (4.1)-(xy)=(-23)-(-8.0)
(4-x,1-y) = (-2+8,3-0)

4-x,1-y = (6,3)

= 4-x= 6 I-y=3

= Alxy) = (-2,-2)

(i) LletE(xy)

AEBD is a parallelogram
D C

= (xy)-(-2-2)=(4.1) - (-8.0)
(x+2,y+2) = (4+8,1-0)
= (x4+2,y+2) = (12.1)

x+2 =12 y+2 = |
x=12-2 y=1-2
x=10 y =-]|

= E(X.Y) =(10,-1)
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Q9. If Oisthe origin and OP = AB, find the point P when A and B are (-3,7)
and (1,0) respectively.

Solution

Let the co-ordingtes of P are (x.y)
P(x.y). O(0.0)
A(-3.7). B(1.0)
OP = AB (given)
=) (x,y) =(0,0}) = (1,0) = (-3.7)
(x-0).(y-0) = (143, 0-7)
(Xy) = (4.-7)

=5 P(4,-7)

Q10. Use vectors to show that ABCD is a parallelogram when the points A,B,C
and D are (0,0),(a,0).(b.c) and (b-a,c).

Solution

In order to prove ABCD a parallelogram we have to show then AB = DC and AD

-

>3
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Now AB = (0,0) - (0,0)
= (a.0) sl 1)
Now DC = (b,c)-(b-a.c)
= (b-b+q,c-C)
= (a.0) I —— - (2)
(1)and (2) = AB=DC
now we find
AD = (b-a,c) - (0,0)
= (b-a-0,c-0)
= (b-a,c) e (R
Also
BC = (b.c)-(a.,0)
= (b-a,c-0)
= (b-0.c) | )

From (3) and (4) AD = BC

From A and B we assume that

ABCD is o porallelogram.
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Q11. If AB=CD. Find the co-ordinates of point A when points B,C,D are (1,2),
(-2,5).(4.11).

Solution
Let A = (X.,y)
we are given
AB = CD
-5 (1.2) - (x.y) = (4.11) - [-2,5)

(1-x,2-y) = (4+2, 11-5)

Q12. Find the position vector of the point of division of the line segments joining

the following pair of points, in the given ratio.

l.  Point C with position vector 2i - 3 j and point D with position vector 3i + 2 j

in the ratio 4:3.

ii.  Point E with position vector 5i and point F with position vector 4i + j in the

ratio 2:5.

Solution

I Let position vectorof C is
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and P.VofDis

Let be P.V of required point which divide CD inratio 4:3

By ratio formula

-4 3

c(a) P(r) d(E)

3a+4b  3(2i-3))+4(3i+2j)
443 7

[:

(6i-9))+12i+8j

ii. letPVofE=a= 5i
PVOIF = b=4i+ j

Let P be the required point which divide EF in 2:5.

7

33 2.

—_I -—
7 - 71
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Q13. Prove that line segment joining the midpoint of two sides of a friangle is
parallel to third side and half as long.

Solution

Let A.B.C be the vertices of a tnangle with P.Vs a,b . c repectively.

A(a)

B(b) C(g)

Let E and F are the mid points of AB and AC.

P.VofE=gi-‘b-'
2
PV Of F = =s
2
EF =F-E
1+¢  a+b
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Hence EF || BC and half of its length.

Q14. Prove that line segments joining the mid-point of the side of a

quadrilateral taken in order form a parallelogram

Solution

lLet A, B, C, D be the vertices of a parallelogram with P.Vs ab,c,d

respectively,

Let E, F .G and H be the md-points of sides AB,BC , CD, DE respectively.

PVoftE= at2

N|

PVofG=%
PVofH=9%q-

.2 _btc atb
Now EF = > >
_Cc-a
— ——
2
—~ c+d a+d
e e 3
C-a
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EF = HG
- b d
Now HE =222 &5
2 2
_ b-d
V4

AlsO GF==== ==
2 2
_b-d
2
= HE = GF

So, EF I| HG ond EH | FG.

From it we conclude that EFGH 1s a parallelogrem,
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